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Claims 

1 . Optical scanner characterized by a laser unit that emits multiple laser beams from a 
laser light source, a deflecting means that deflects the multiple laser beams emitted from said 
laser unit, and a scanning lens that forms images with the laser beams from said deflecting means 
as multiple scanning lines on a photosensitive body, wherein the spacing between the 
aforementioned multiple scanning lines is adjusted by rotating the aforementioned laser unit 
about an optical axis, and wherein the optical diaphragm that determines the spot shape of the 
aforementioned scanning lines is attached to the aforementioned laser unit to be rotated and 
adjusted freely. 

2. Optical scanner of Claim 1, wherein the focal point of the aforementioned laser unit, 
the optical axis of the aforementioned laser unit, and the spacing of the aforementioned scanning 
lines are adjusted when the aforementioned laser unit is attached to an optical box to which the 
aforementioned deflecting means and scanning lens are attached. 

3. Optical scanner of Claim 1 or 2, wherein a lens-holding element that holds the lens of 
the aforementioned laser unit and the aforementioned optical diaphragm comprise a single unit. 

Detailed explanation of the invention 
[0001] 

Technical field of the invention 

The present invention pertains to an optical scanner used for image recording devices, 
e.g., laser printers, digital copiers, laser facsimiles, etc., in which laser beams from a laser light 
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source are deflected by a deflecting means and used to form images on a photosensitive body by 
a scanning lens. 

[0002] 
Prior art 

In the past, optical scanners that illuminate a photosensitive body with multiple laser 
beams simultaneously have been used to increase the recording speed in image recording 
devices, and multi-beam light source units that emit multiple laser beams have been furnished for 
these optical scanners. As shown in Figure 6, for example, multi-beam light source unit (1) is 
attached to optical box (2) and semiconductor laser light source (3) is affixed to this light source 
unit (1) in hole (4a) of base (4). Semiconductor laser light source (3) has multiple light-emitting 
points arranged in the form of an array in a plane perpendicular to optical axis (A), and multiple 
laser beams will be emitted simultaneously from the light-emitting points. Holder (4) is affixed 
by holder (5), and drive circuit board (6), that drives semiconductor laser light source (3), is 
affixed to holder (5). 

[0003] 

Lens barrel (7) is also attached to barrel part (5a) of holder (5). Optical diaphragm (9), 
which is equipped with collimating lens (8) that forms laser light from semiconductor laser light 
source (3) into a parallel light or converged beam, and with elliptical or oval diaphragm hole 
(9a), which is directional, for determining the spot shape of the scanning lines on a 
photosensitive body (not shown) is built into this lens barrel (7). 



[0004] 

When multi-beam light source unit (1) is attached to optical box (2), lens barrel (7) is 
adjusied by moving it both perpendicular and parallel to optical axis (A) against holder (5). Then 
the spacing of scanning lines on the photosensitive body is adjusted by rotating light source unit 
(1) about optical axis (A), and it is then affixed to optical box (2). 

[0005] 

Problems to be solved by the invention 

However, with the aforementioned conventional example, optical diaphragm (9) has 
diaphragm hole (9a) that is elliptical or oval, so that when the spacing of the scanning lines is 
adjusted, diaphragm hole (9a) is rotated along with multi-beam light source unit (1). The 
problems are that the spot shape of the scanning lines on the photosensitive body may become 
deformed, or the focal depth may become shallower. Thus, when it is used for an image 
recording device, there is the concern that it will cause variations in the image density and thus 
the image quality will deteriorate. 

[0006] 

The purpose of the present invention is to solve the aforementioned problems and to 
provide an optical scanner with which the spot shape of the scanning lines can be optimally 
determined. 

[0007] 

Means to solve the problems 
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The optical scanner associated with the present invention that is intended to accomplish 
the aforementioned purpose is characterized by a laser unit that emits multiple laser beams from 
a laser light source, a deflecting means that deflects the multiple laser beams emitted from said 
laser unit, and a scanning lens that forms images with the laser beams from said deflecting means 
as multiple scanning lines on a photosensitive body, the spacing of the aforementioned multiple 
scanning lines is adjusted by rotating the aforementioned laser unit around the optical axis, and 
an optical diaphragm that determines the spot shape of the aforementioned scanning lines is 
attached to the aforementioned laser unit to be rotated and adjusted freely. 

[0008] 

Embodiments of the invention 

The present invention will be explained in detail based on an application example shown 
in Figures 1-4. Figure 1 is a perspective view of the application example. Multi-beam light 
source unit (12), which emits multiple laser beams, is mounted at a prescribed position on optical 
box (1 1). Cylindrical lens (13), which focuses laser light, and rotary polygon mirror (14), which 
deflects the laser light, are placed in that order in the direction that laser light emitted from light 
source unit (12) propagates. Rotary polygon mirror (14) is rotated by drive motor (15). 

[0009] 

Scanning lens (16) and turn-back mirror (17) are placed in that order in the direction that 
most of the laser light deflected by rotary polygon mirror (14) travels, and a photosensitive body 
(not shown) is placed in the direction of reflection of turn-back mirror (17). Scanning lens (16) 
will form the laser light into a spot that moves at constant speed on a photosensitive body. 
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Photosensing mirror (18), used to detect horizontal synchronizing signals, is also placed in the 
direction that part of the laser light deflected by rotary polygon mirror (14) travels, and 
photosensor (19) is placed in the direction that laser light reflected by photosensing mirror (19) 
[sic; (18)] travels. 

[0010] 

Figure 2 is an exploded perspective view of multi-beam light source unit (12). Holder 
(21) is furnished with barrel part (21a) that fits into attachment hole (1 la) of optical box (11) and 
flange part (21b) that touches side surface (1 lb) of optical box (1 1). Engagement hole (21c), that 
engages semiconductor laser light source tip (22), and screw through-hole (2 Id), through which 
passes screw (23), which threads into screw hole (1 lc) of optical box (11), are formed in flange 
part (21b). The multiple light-emitting points (22b) of semiconductor laser light source (22a) are 
arranged in the form of an array in a plane perpendicular to optical axis (B) on laser tip (22). This 
laser tip (22) is affixed by pressing into engaging hole (21c) of holder (21). Screw through-hole 
(2 Id) is made in the form of an arc-shaped slot concentric with engaging hole (21c). When screw 
(23) is screwed into screw hole (11c) via screw through-hole (2 Id), holder (21) can be rotated 
about optical axis (B) in the range of screw through-hole (21d). 

[0011] 

Lens barrel (24) is attached to barrel part (21a) of holder (21). A collimating lens, (not 
shown) for converting laser light from laser tip (22) into a parallel or converging beam, is built 
into said lens barrel (24). Peripheral groove (24a) for positioning diaphragm element (25) is 
furnished at the forward end of lens barrel (24). Oval diaphragm hole (25a) for determining the 



7 

spot shape on the photosensitive body is furnished for this diaphragm element (25). Holder (21), 
laser tip (22), and lens barrel (24) are formed in as a single unit as multi-beam light source unit 
(12). 
[0012] 

When multi-beam light source unit (12) is mounted in optical box (11), lens barrel (24), 
which fits into barrel part (21a) of holder (21), is moved parallel and perpendicular to optical axis 
(B) to adjust the focal point and optical axis. Light source unit (12) is then attached to optical box 
(1 1) and screw (23) is temporarily screwed into screw hole (11c) through screw through-hole 
(21d). At this stage, laser tip (22) is rotated about optical axis (B), as shown in Figure 3, by 
rotating flange part (21b) of holder (21) about optical axis (B) to adjust the scanning line spacing. 
At this time, holder (21) is rotated in the range of screw through-hole (2 Id) so that the spacing of 
multiple light emission points (22b) of semiconductor laser light source (22a) in the secondary 
scanning orientation will be the prescribed value P. Screw (23) is firmly tightened after the 
prescribed value P is obtained. 

[0013] 

Finally, as shown in Figure 4, diaphragm element (25) is attached to peripheral groove 
(24a) of lens barrel (24) from the inside of optical box (1 1). At this time, diaphragm element (25) 
is rotated and adjusted using a jig so that diaphragm hole (25a) is at the prescribed angle, or 
diaphragm element (25) is rotated and adjusted to the optimum angle while observing the spot 
shape on the photosensitive body. 



[0014] 
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In this first application example, diaphragm element (25) is attached to multi-beam light 
source unit (12) to be rotated and adjusted freely, so that even after scanning line spacing has 
been adjusted by rotating light source unit (12) about optical axis (B), diaphragm element (25) 
can be rotated and adjusted independently of light source unit (12) and the spot shape of the 
scanning lines on the photosensitive body can be optimally determined. Thus, the spot shape of 
the scanning lines on the photosensitive body being deformed and the focal depth becoming 
shallow can be prevented. When used for an image recording device, it will be possible to 
provide good-quality images with no variation in density. 

[0015] 

Figure 5 is a partial enlarged view of a second application example. Multi-beam light 
source unit (31) is constituted of holder (21), as in the first application example, and lens barrel 
(32), which has an integral diaphragm hole (32a) as in the first application example. Lens barrel 
(32) will also fit into barrel part (21a) of holder (21) with a gap of approximately 1 mm. 
Otherwise, it is the same as the first application example. 

[0016] 

When multi-beam light source unit (31) is mounted in optical box (11), holder (21) is 
attached to optical box (1 1) by temporarily tightening screw (23). Lens barrel (32) is then fitted 
into barrel part (21a) of holder (21) from inside of optical box (11), the gap between holder (21) 
and lens barrel (32) is filled with adhesive, and the focal point and optical axis (B) are adjusted. 
In addition, scanning line spacing is adjusted by rotating holder (21) about optical axis (B), and 
then screw (23) is firmly tightened. The orientation of diaphragm hole (32a) is also optimally 
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determined by rotating lens barrel (32) about optical axis (B) and the adhesive is finally hardened 
to affix lens barrel (32) to holder (21). Note that the filling of adhesive could also be done last. 

[0017] 

In this second application example, not only the same effects as in the first application 
example can be produced, but also the number of parts, the assembly time, and the cost can be 
reduced, since diaphragm hole (32a) is formed integral with lens barrel (32). 

[0018] 

Note that in the aforementioned first and second application examples, the focal point and 
optical axis (B) of multi-beam light source units (12) and (31) were adjusted by moving lens 
barrels (24) and (32), respectively, but this can also be applied to a multi-beam light source unit 
where the focal point and optical axis (B) are adjusted with another element. And diaphragm 
element (25) was fitted into peripheral groove (24a) of lens barrel (24); or lens barrel (32), with 
integral diaphragm hole (32a), was fitted into barrel part (21a) of holder (21); but if diaphragm 
holes (25a) and (32a) can be rotated independently of holder (21), any mounting structure can be 
used for light source units (12) and (31). 

[0019] 

Effects of the invention 

As explained above, the optical scanner associated with the present invention has an 
optical diaphragm attached to a laser unit to be rotated and adjusted freely that determines the 
spot shape of the scanning line. Thus, not only the scanning line spacing can be adjusted by 



rotating the laser unit, but also the spot shape of the scanning lines can be optimally determined 
by rotating the optical diaphragm independently of the laser unit. 



Brief explanation of the figures 

Figure 1 is a perspective view of a first application example. 
Figure 2 is an exploded perspective view of a multi-beam light source unit. 
Figure 3 is an explanatory diagram of scanning line spacing adjustment. 
Figure 4 is a partial perspective view. 

Figure 5 is a partial perspective view of a second application example. 

Figure 6 is a cross section of a conventional example of a multi-beam light source unit. 

Explanation of symbols 

1 1 Optical box 

12,31 Multi-beam light source unit 

1 4 Rotary polygon mirror 

16 Scanning lens 



21 
22 



Holder 
Laser tip 
Lens barrels" 
Diaphragm member 
Diaphragm hole 



24, 32 
25 

25a, 32a 
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ABSTRACT: 

PROBLEM TO BE SOLVED: To optimally decide a spot shape on a photoreceptor. 

SOLUTION: A multibeam light source unit 12 is provided with a holder 21 fixed at an 
optical box 1 1, a laser chip 22 having a plurality of light emitting points in an array state 
and a lens barrel 24 with a built-in collimating lens. The lens barrel 24 has a peripheral 
groove 24a through which a diaphragm member 25 is positioned, and the diaphragm 
member 25 has a diaphragm aperture 25a deciding the spot shape of a scanning line. 
The lens barrel 24 is freely adjustably attached at the cylindrical part 21a of the holder 
21, and the lens barrel 24 is moved in a direction perpendicular to the direction in 
parallel with an optical axis B, so that a focal point and the optical axis B are adjusted. 
The multibeam light source unit 12 is attached at the optical box 1 1 temporarily with a 
screw 23, and is regularly fixed with the screw 23 after adjusting the interval between 
the scanning lines by rotating the holder 21. Then, the diaphragm member 25 is attached 
at the lens barrel 24, and is rotated and adjusted so as to obtain the optimum spot shape 
of the scanning line. 
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